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FIG. 7
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1
MICRO CONTROLLER UNIT

TECHNICAL FIELD

This disclosure relates to a micro controller unit for
controlling a power conversion device.

BACKGROUND

In micro controller units (MCUSs) suitable for power
conversion applications i which a real-time property 1is
important, such as control of digital power supplies or
automobile motors handles various events. For example,
conversion ending events are output from analog/digital
(A/D) converters, inversion detection events are output from
comparators, timing events are output from pulse width
modulation (PWM) timers, and arithmetic ending events are
output from digital signal processors (DSPs), then control
contents are changed according to such events.

JP-A-HO09-91139 discloses a technology for correcting an
error ol a read-only memory (ROM).

SUMMARY

The control content 1s changed i1n response to that a
processor of MCUs changes various control parameters
(values of program counters, values of condition flags,
values of timers, content of data storing registers, and the
like) used for control.

As methods of changing control parameters, there are
methods of rewriting control parameters on memories
through interrupt processing or direct memory access
(DMA) transmission. In the methods, however, it takes some
time to rewrite the control parameters.

A configuration i which a processor 1s operated by a
program designating a read destination of a control param-
cter for each control content can also be considered. How-
ever, because of an increase in the capacity of a program,
this configuration is not suitable for an MCU 1n which there
1s a limitation of the capacity of a memory storing a
program.

The present disclosure 1s to provide a micro controller
unit capable of changing content of power conversion con-
trol at a hugh speed according to an operation situation or an
operation state without increasing the capacity of a program.

According to this disclosure, a micro controller unit
capable of controlling a power conversion device includes:
an arithmetic processing unit that executes an arithmetic
processing based on a program; a data storage unit that
stores data used 1n the arithmetic processing; a peripheral
circuit unit that outputs an event signal, which 1s a trigger for
start of the arithmetic processing by the arithmetic process-
ing unit, based on an operation state; and a data access
control unit, wherein, when an 1nstruction to access the data
designated by the first address 1s received from the arith-
metic processing unit, the data access control unit selec-
tively executes, depending on the event signal input from the
peripheral circuit unit: a processing of instructing the data
storage unit to access data designated by a first address
indicating a storage location of the data on the data storage
unit; and a processing of processing ol converting the first
address and 1nstructing the data storage unit to access data
designated by a second address, which 1s associated with the
first address and 1s diflerent from the first address.

The micro controller unit according to the present disclo-
sure 15 capable of changing contents of power conversion
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2

control at a high speed according to an operation situation or
an operation state without increasing the capacity of a

program.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and additional features and characteristics
of this disclosure will become more apparent from the
following detailed descriptions considered with the refer-
ence to the accompanying drawings, wherein:

FIG. 1 1s a schematic diagram illustrating a schematic
configuration of an MCU 100 according to a first embodi-
ment of this disclosure;

FIG. 2 1s a schematic diagram illustrating an internal
configuration of a data access control unit 2 of the MCU 100
illustrated 1n FIG. 1;

FIG. 3 1s a flowchart illustrating an operation of the data
access control unit 2 of the MCU 100 1llustrated in FIG. 1;

FIG. 4 1s a schematic diagram 1llustrating a schematic
configuration of an MCU 200 according to a second embodi-
ment of this disclosure;

FIG. 5 1s a schematic diagram illustrating an internal

configuration of a CPU 1A of the MCU 200 1illustrated 1n
FIG. 4;

FIG. 6 1s a schematic diagram illustrating an internal
configuration of a data access control unit 12 of the MCU
200 1llustrated 1n FIG. 4; and

FIG. 7 1s a flowchart illustrating an operation of the data

access control unit 12 of the MCU 200 1llustrated in FIG. 4.

DETAILED DESCRIPTION

Heremnafter, embodiments of this disclosure will be
described with reference to the drawings.

FIG. 1 1s a schematic diagram 1llustrating a schematic
configuration of an MCU 100 according to a first embodi-
ment of this disclosure.

The MCU 100 1s mounted on a switching power device
serving as a power conversion device that converts a first
direct-current voltage 1nto a second direct-current voltage by
turning on and ofl a switching element such as an MOSFET
and outputs the second direct-current voltage. The MCU 100
controls a switching operation of the switching element.

The MCU 100 includes a CPU 1, a data access control
umt 2, a ROM 3 functioning as a data storage unit, a
peripheral circuit unit 4, and a RAM 7 functioming as a work
memory of the CPU 1.

The CPU 1, the data access control unit 2, the ROM 3, the
peripheral circuit unit 4, and the RAM 7 are connected to
cach other via a data bus 3.

The peripheral circuit umt 4 includes a timer 41, an A/D
converter 42, m comparators (where m 1s an integer equal to
or greater than 2) 43-1 to 43-m, a DSP 44, and a PWM timer
45, and all of which form peripheral circuits. The peripheral
circuits included 1n the MCU 100 are examples and are not
limited to the peripheral circuits illustrated in FIG. 1. The
MCU 100 includes the plurality of peripheral circuits.

The timer 41 outputs an event signal to an event bus 6
when a count value becomes a pre-decided value.

An analog signal 1s input from an analog circuit or the like
included 1n the switching power device to the A/D converter
42. Then, the A/D converter 42 converts the analog signal
into a digital signal and outputs the digital signal to the data
bus 5.

The A/D converter 42 outputs an event signal to the event
bus 6 when the conversion of the analog signal into the
digital signal ends.
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Analog signals are mnput from an analog circuit or the like
included 1n the switching power device to the comparators
43-1 to 43-m. Then, the comparators 43-1 to 43-m compare
these analog signals to analog signals obtained by receiving
digital signals via the data bus 5 and converting the digital
signals.

For example, when two analog signals are i1dentical to
cach other, two analog signals are not 1dentical to each other,
or a difference between two analog signals 1s equal to or
greater than a threshold, the comparators 43-1 to 43-m
outputs event signals to the event bus 6.

The MCU 100 1s assumed to include m comparators, but
the number of comparators 1s not limited thereto. For
example, one comparator may be included.

The DSP 44 1s configured as a processor that executes a
program stored in the ROM 3.

The DSP 44 executes, for example, an arithmetic pro-
cessing using a digital signal output from the A/D converter
42 and generates information for deciding a switching
frequency, an ON-width, or the like of the switching ele-
ment. When the DSP 44 ends the arithmetic processing, the
DSP 44 outputs an event signal to the event bus 6.

The PWM timer 45 generates a control signal for driving
the switching element based on the information generated by
the DSP 44 and outputs the control signal to the outside of
the MCU 100. The switching element of the switching
power device 1s driven based on the control signal. In
synchronization with a timing where the control signal
driving the switching element 1s changed or a time internally
set 1n the PWM timer 45, the PWM timer 45 outputs an
event signal to the event bus 6.

In this way, each peripheral circuit included in the periph-
eral circuit unit 4 outputs an event signal according to an

operation state.

The CPU 1 1s configured as a chip that includes a
processor functioning as an arithmetic processing umit. The
processor executes various arithmetic processings necessary
tor power control based on programs. An event signal output
to the event bus 6 1s input to the CPU 1.

The ROM 3 stores programs (arithmetic processing
sequences) used for the CPU 1 to execute arithmetic pro-
cessings and various kinds of data (hereinafter referred to as
control data) to be referred by the programs.

The CPU 1 executes an arithmetic processing by loading,
and executing a program stored 1n the ROM 3 on the RAM
7 and reads the control data necessary for the arithmetic
processing from the ROM 3 to use the control data.

An address indicting a storage location is allocated to the
control data stored in the ROM 3. The CPU 1 can read
arbitrary control data by designating the address.

The ROM 3 stores a plurality of programs. The CPU 1
executes a necessary program among the programs loaded
on the RAM according to the kinds of event signals 1nput
from the event bus 6.

In this way, the event signals output from the peripheral
circuits are triggered for start of the arthmetic processings
by the CPU 1.

When there 1s a program that executes an arithmetic
processing using control data A and there 1s a program that
executes an arithmetic processing using control data B, only
the pieces of control data used in the arithmetic processings
are different 1n the two programs.

The ROM 3 does not store all of the plurality of programs
in which only the pieces of control data to be used are
different, but stores only one of the plurality of programs as
a common program. Thus, the capacity of the ROM 3 is
reduced.
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The event signals output to the event bus 6 are input to the
data access control unit 2.

When the CPU 1 instructs the data access control unit 2
to read control data designated by a first address from the
ROM 3, the data access control unit 2 selectively executes
a processing of mstructing the ROM 3 to access the control
data designated by the first address and a processing of
instructing the ROM 3 to access control data designated by
a second address associated with the first address and
different from the first address based on the event signals
input from the peripheral circuits of the peripheral circuit
unit 4. Hereinafter, an example where the data access control
umt 2 performs reading of the data will be described.
However, the data access control unit 2 can performs writing

of the data.

FIG. 2 1s a schematic diagram illustrating an internal
configuration of the data access control unit 2 of the MCU
100 illustrated 1n FIG. 1.

The data access control unit 2 includes an event signal
selector 21, n enable bit editors 22-1 to 22-» (where n 1s an

integer equal to or greater than 2), and a transmission unit
23.

The event signals output from the peripheral circuits are
input to the event signal selector 21. The event signal
selector 21 selects the event signals, which 1s necessary to
change arithmetic processing sequences of the CPU 1
among the mput event signals, and mputs the selected event
signals to the respective enable bit editors 22-1 to 22-n.

The transmaission unit 23 stores at least one data set (1n the
example of FIG. 2, (4xn) data sets) in which the enable bat,
range 1nformation indicating an arbitrary range of the
address of the control data on the ROM 3, and converted
address which 1s a specific address out of the arbitrary range
are associated with each other.

The transmission umt 23 i1s configured to include a
register or a memory such as a ROM storing the data set.

The enable bit included 1n the data set 1s denoted by “EB”
in FIG. 2. The enable bit can be written as one of information
indicating “validity” and information indicating ““invalid-
ity.”

The range information included 1n the data set 1s denoted
by a combmation of “ADDR_BGN_**”  and
“ADDR_END_**” (where the sign ** corresponds to 0 to n)
in FIG. 2.

“ADDR_BGN _ **” included 1in each data set indicates a
start address of a predetermined range of a storage region of
the control data of the ROM 3, and “ADDR_END **~”
indicates an end address of the predetermined range. The
sign “**” 15 given for convenience to distinguish informa-
tion and does not mean an address 1tself.

A total data amount of control data in a range indicated by
the range information included in each data set is, for
example, approximately 1-digit byte equal to or greater than
2 bytes and equal to or less than 4 bytes.

The converted address included 1n the data set 1s denoted

by “ADDR_NEW_(@@” (where sign (@@ corresponds to
00 to 03, 10 to 13, and n0 to n3) in FIG. 2. The sign “@@”
1s given for convenience to distinguish information and does
not mean an address it sellf.

The transmission unit 23 stores n groups 23-1 to 23-x
which respectively include four data sets.

In the four data sets included in each group, the range
information 1s the same and the converted address 1s difler-
ent. The range information of the data set included in each
of the groups 23-1 to 23-» 1s set 1n a range which does not
overlap.
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The enable bit editors 22-1 to 22-rn are installed to
correspond to the groups 23-1 to 23-n, respectively. That 1s,
the enable bit editor 22-1 corresponds to the group 23-1, the
enable bit editor 22-2 corresponds to the group 23-2, . . .,
and the enable bit editor 22-z corresponds to the group 23-x.

Each of the enable bit editors 22-1 to 22-» sets the enable
bits (writes valid information) or resets (writes invalid
information) included 1n four data sets of the corresponding
group based on the event signals mnput from the event signal

selector 21.

In the enable bit editors 22-1 to 22-n, 1t 1s possible to
arbitrarily set information indicating the data set, 1n which
the enable bits are set or reset, 1n response to input a certain
event signal.

In a state where an instruction to read the control data
designated by the first address 1s received from the CPU 1,
if there 1s a data set 1n which the enable bits are set to be
valid (hereinafter also referred to as valid data bits) and the
first address 1s included 1n the range designated by the range
information included 1n the valid data set, the transmission
unit 23 outputs the converted address (the second address)
included 1n the valid data set to the ROM 3 and executes a
processing of instructing the ROM 3 to read data designated
by the converted address.

In a state where the instruction to read the control data
designated by the first address is received from the CPU 1,
if there 1s no valid data set, the transmission unit 23 outputs
the first address to the ROM 3 without converting and
executes a processing ol instructing the ROM 3 to read data
designated by the first address.

In a state where the nstruction to read the control data
designated by the first address i1s received from the CPU 1,
if there 1s a valid data set and the first address 1s not included
in the range designated by the range information included 1n
the valid data set, the transmission unit 23 outputs the first
address to the ROM 3 without converting and executes a
processing of instructing the ROM 3 to read data designated
by the first address.

In the data access control unit 2, a function other than a
storage element storing the data set may be realized by either
hardware or software.

FIG. 3 1s a flowchart 1llustrating an operation of the data
access control unit 2 of the MCU 100 illustrated 1n FIG. 1.

When an event signal 1s output from the peripheral circuit
in the MCU 100, the event signal 1s input to the CPU 1 and
the data access control unit 2.

When the CPU 1 receives the event signal, 1in order to start
executing this arithmetic processing sequence, the CPU 1
transmits the first address of the control data used 1n another
arithmetic processing sequence to the data access control
unit 2.

When the data access control unit 2 receives the event
signal (step S1), the data access control unit 2 sets the enable
bit 1n the necessary data set among all of the data sets based
on the event signal and maintains the enable bit 1n a reset
state 1n the other data sets (step S2).

After step S2, the data access control unit 2 receives the
first address from the CPU 1 (step S3) and determines
whether there 1s the valid data set in which the enable bit 1s
valid (step S4).

When there 1s the valid data set (YES 1n step S4), the data
access control unit 2 compares the range designated by the
range information included in the valid data set to the first
address received 1n step S3 and determines whether there 1s
the valid data set in which the first address falls 1n the range
(step S5).
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When there 1s the valid data set 1n which the first address
talls 1n the range designated by the range information (YES
in step S5), the data access control unmit 2 transmits the
converted address included in the valid data set to the ROM
3 and 1nstructs the ROM 3 to read the control data desig-
nated by the converted address (step S6).

When there are the plurality of valid data sets 1n which the
first address falls in the range designated by the range
information, the data access control unit 2 determines pri-
ority decided 1n advance for the plurality of valid data sets
and executes the processing of step S6 in sequence from the
valid data set with higher priority.

According to the processing of step S6, the CPU 1 can
read the control data present at the second address while
executing the processing of designating the first address, and
thus can execute the arithmetic processing using the control
data.

When there 1s no valid data set (NO 1n step S4) or when
there 1s the valid data set but there 1s no valid data set in
which the first address falls 1n the range designated by the
range information (NO 1n step S5), the data access control
unit 2 transmits the first address received from the CPU 1 to
the ROM 3 without converting and nstructs the ROM 3 to
read the control data designated by the first address (step
S7).

As described above, in the MCU 100, the CPU 1 can refer
to another control data 1n accordance with an occurrence
situation of the event signal without converting the address
of the ROM 3 designated by the CPU 1. According to this
configuration, the power control can be changed at a high
speed since 1t 1s not necessary to use interrupt processing,
DMA transmission, or the like.

The MCU 100 can realize the power control with high
precision at a low cost since many pieces of control content
can be realized even with the small number of programs.

FIG. 4 1s a schematic diagram 1llustrating a schematic
configuration of an MCU 200 according to a second embodi-

ment of this disclosure.
The MCU 200 illustrated 1n FIG. 4 has the same configu-

ration as the MCU 100 except that the CPU 1 1s changed to
a CPU 1A and the data access control unit 2 1s omitted.

FIG. 5 1s a schematic diagram illustrating an internal
configuration of the CPU 1A of the MCU 200 1llustrated 1n
FIG. 4.

The CPU 1A includes a processor 11 functioning as an
arithmetic processing unit, a data access control unit 12, and
a memory unit 13 functioning as a data storage unit. They
are integrated on one chip.

The processor 11 executes an arithmetic processing by
executing a program loaded on the RAM 7 and reads control
data necessary for the arithmetic processing from the
memory unit 13 to use the control data.

The memory unit 13 includes a register group 131, a
register group 132, a register group 133, and a register group
134. The memory unit 13 may include at least one register
group.

Each of the register groups 131 to 134 1s configured to
include a total of sixteen registers, registers R0 to R15.

A register number for 1dentifying the register and a bank
number for identitying the register group to which the
register belongs are allocated to each of the registers R0 to
R1S.

Control data which 1s referred to 1n an arithmetic pro-
cessing sequence are loaded from the ROM 3 to be stored 1n
cach of the registers included 1n each of the register groups

131 to 134.
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The register number and the bank number allocated to
cach of the registers of an arbitrary register group serve as
information indicating a storage location of the control data
stored 1n this register.

If an 1nstruction to read the control data from the register
designated by a first register number and a first bank number
(corresponding to a first address) allocated to an arbitrary
register 1 the register group 131 1s received from the
processor 11, the data access control unit 12 selectively
executes: a processing of mstructing the memory unit 13 to
read the control data from the register designated by the first
register number and the first bank number; and a processing,
of instructing the memory unit 13 to read the control data
designated by a register number and a bank number (corre-
sponding to a second address) of a register associated with
the first register number and different from the register with
the first register number, based on an event signal input from
cach peripheral circuit of the peripheral circuit unit 4.

FIG. 6 1s a schematic diagram 1illustrating an internal
configuration of the data access control unit 12 of the MCU
200 1illustrated 1n FIG. 4.

The data access control unit 12 includes an event signal

selector 121, n enable bit editors 122-1 to 122-» (where n 1s
an 1integer equal to or greater than 2), and a transmaission unit
123.

The event signals output from the peripheral circuits are
input to the event signal selector 121. The event signal
selector 121 selects the event signals which 1s necessary to
change arithmetic processing sequences executed by the
processor 11 among the mput event signals and nputs the
selected event signals to the respective enable bit editors
122-1 to 122-n.

The transmission unit 123 stores at least one data set (in
the example of FIG. 6, (4xn) data sets) in which enable bits,
group specitying imformation mdicating a range of register
numbers of the registers included 1n an arbitrary group 1n a
case of sixteen registers included in the register group 131
are arranged in a number order and are classified nto n
groups, and converted access information, which includes
register numbers of the registers other than the arbitrary
group and bank numbers of the register group to which the
registers belong, are associated with each other.

The transmission unit 123 1s configured to include a
register or a memory such as a ROM storing the data set.

The enable bit included 1n the data set 1s denoted by “EB”
in FIG. 6. One of mnformation indicating “validity” and
information indicating “invalidity” can be written into the
cnable bit.

The group specilying information included 1n the data set
1s denoted by a combination of “BGN_*” and “END_*”
(where * corresponds to 0 to n) i FIG. 6.

“BGN_*” included 1n each data set indicates a minimum
value of the register numbers of the registers included 1n the
group, and “END_*” indicates a maximum value of the
register numbers of the registers included in the group. The
s1gn “*7 1

1s given for convenience to distinguish information
and does not mean the above-described register number.

A total data amount of control data stored in all of the
registers of the groups indicated by the group specifying
information included 1 each data set 1s, for example,
approximately 1-digit byte equal to or greater than 2 bytes
and equal to or less than 4 bytes.

The converted access information included 1n the data set
1s denoted by “R#_NEW_(@)” (where (@ corresponds to O to
3, 10 to 13, and nO to n3) and “B# NEW_(@” (where @
corresponds to O to 3, 10 to 13, and n0O to n3) 1in FIG. 6.

10

15

20

25

30

35

40

45

50

55

60

65

8

“R#_NEW_$” indicates a specific register number and
“B# NEW_$" indicates a specific bank number (where $
corresponds to 0 to 3, 10 to 13, and nO to n3). The sign “$”
1s given for convenience to distinguish information and does
not mean the above-described register number or bank
number.

The transmission unit 123 stores n groups 123-1 to 123-%
which respectively include four data sets.

In the four data sets included 1n each group, the group
specilying information 1s the same and the converted access
information 1s different. The group speciiying information of
the data set included 1n each of the groups 123-1 to 123-» all
serves information indicating groups which do not overlap.

The enable bit editors 122-1 to 122-» are nstalled to
correspond to the groups 123-1 to 123-x, respectively. That
1s, the enable bit editor 122-1 corresponds to the group
123-1, the enable bit editor 122-2 corresponds to the group
123-2, . . ., and the enable bit editor 122-» corresponds to
the group 123-n.

Each of the enable bit editors 122-1 to 122-» sets or resets
the enable bits included 1n four data sets of the correspond-
ing group based on the event signals mput from the event
signal selector 121.

In the enable bit editors 122-1 to 122-x, it 1s possible to
arbitrarily set information indicating the data set, in which
the enable bits are set or reset, 1n response to iput a certain
event signal.

In a state where an instruction to read the control data
designated by the first register numbers and the first bank
numbers allocated to the registers belonging to the register
group 131 1s recerved from the processor 11, 1f there 1s a data
set 1n which the enable bits are set to be valid (hereinafter
also referred to as valid data bits) and the first register
number 1s included in the range of the register numbers of
the group designated by the group specilying information
included in the valid data set, the transmission unit 123
outputs the converted access information included in the
valid data set to the memory unit 13 and executes a pro-
cessing of mstructing the memory unit 13 to read the control
data designated by the converted access information.

In a state where the instruction to read the control data
designated by the first register number and the first bank
number 1s received from the processor 11, 1f there 1s no valid
data set, the transmission unit 123 outputs the first register
number and the first bank number to the memory unit 13
without converting and executes a processing of mstructing
the memory unit 13 to read the control data designated by
the first register number and the first bank number.

In a state where the instruction to read the control data
designated by the first register number and the first bank
number 1s recerved from the processor 11, if there 1s a valid
data set and the first register number 1s not included 1n the
range of the register numbers of the group designated by the
group speciiying information included 1n the valid data set,
the transmission umt 123 outputs the first register number
and the first bank number to the memory unit 13 without
converting and executes a processing of instructing the
memory unit 13 to read the control data designated by the
first register number and the first bank number.

In the data access control unit 12, a function other than a
storage element storing the data set may be realized by either
hardware or software.

FIG. 7 1s a flowchart illustrating an operation of the data
access control unit 12 of the MCU 200 1llustrated 1n FIG. 4.

When an event signal 1s output from the peripheral circuit
in the MCU 200, the event signal 1s mput to the processor
11 and the data access control unit 12.
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When the processor 11 receives the event signal, 1n order
to start executing this arithmetic processing sequence, the
processor 11 transmits the first register number of the
register storing the control data used 1n another arithmetic
processing sequence to the data access control unit 12.

When the data access control unit 12 receives the event
signal (step Sla), the data access control unit 12 sets the
enable bit 1n the necessary data set among all of the data sets
based on the event signal and maintains the enable bit 1n a
reset state 1in the other data sets (step S2a).

After step S2a, the data access control unit 12 receives the
first register number and the first bank number from the
processor 11 (step S3a) and determines whether there 1s the
valid data set 1n which the enable bit 1s valid (step S4a).

When there 1s the valid data set (YES 1 step Sda), the

data access control unit 12 compares the range of the register
numbers of the group designated by the group specifying
information included in the valid data set to the first register
number received 1n step S3a and determines whether there
1s the valid data set in which the first register number falls
in the range (step S3a).

When there 1s the valid data set in which the first register
number falls 1 the range (YES 1n step S5a), the data access
control unit 12 transmits the converted access information
included 1n the valid data set to the memory unit 13 and
instructs the memory unit 13 to read the control data
designated by the converted access information (step Sé6a).

When there are the plurality of valid data sets 1n which the
first register number falls 1n the range, the data access
control unit 12 determines priority decided in advance for
the plurality of valid data sets and executes the processing of
step S6a 1n sequence from the valid data set with higher
priority.

According to the processing of step Sé6a, the processor 11
can read the control data stored 1n the different register from
the register with the first register number while executing the
processing ol designating the first register number of an
arbitrary register of the register group 131, and thus can
execute the anthmetic processing using the control data.

When there 1s no valid data set (NO 1n step S4a) or when
there 1s the valid data set but there 1s no valid data set in
which the first register number falls 1n the range (NO 1n step
S5a), the data access control unit 12 transmits the first
register number and the first bank number received from the
processor 11 to the memory unit 13 and instructs the
memory unit 13 to read the control data designated by the

first register number and the first bank number (step S7a).
As described above, 1n the MCU 200, the processor 11 can

refer to another control data in accordance with an occur-
rence situation of the event signal without converting the
storage location (at least one of the bank number and the
register number) of the control data of the memory unit 13
designated by the processor 11. In this configuration, the
power control can be changed at a high speed since 1t 1s not
necessary to use interrupt processing, DMA transmission, or
the like.

The MCU 200 can realize the power control with high
precision at a low cost since many pieces of control content
can be realized even with the small number of programs.

The MCU 100 and the MCU 200 execute the power
control by controlling a switching element 1n a switching
power device. For example, the present disclosure can also
be similarly applied to a micro controller unit that controls,
for example, an alternator-regulator switching element.

The MCU 100 and the MCU 200 may include a dedicated

event output processor that outputs an event signal accord-
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ing to an operation state of another peripheral circuit or an
operation state of a CPU or a DSP as a peripheral circuit.

For example, the event output processor outputs an event
signal to the event bus 6 based on an event signal output
from some of the above-described peripheral circuits. Spe-
cifically, the event output processor outputs an event signal
when 1t 1s determined that an event signal 1s repeatedly
output from the comparator.

The event output processor may monitor a progress of an
arithmetic processing in an arithmetic processing sequence
executed by the CPU 1 or the CPU 1A and may output an
cevent signal to the event bus 6 when a progress situation
satisfies a predetermined condition.

The cases 1n which the CPU 1 and the CPU 1A read the
control data have been described above. However, the
present disclosure can also be applied to a case 1n which the
DSP 44 executes a program and reads control data used for
an arithmetic processing based on the program from a
register group 1n the ROM 3 or the DSP 44. In this case, the
DSP 44 functions as an arithmetic processing unit.

The specific embodiment of the present disclosure has
been described above, but the embodiment 1s merely an
example and can, of course, be modified 1n the scope of the
present disclosure without departing from the gist of the
present disclosure. For example, 1n the above description, a
case where reading address 1s converted and reading from
the data storage unit 1s performed 1s described. However,
this disclosure 1s not limited thereto. That 1s, writing address
can be converted and writing to the data storage unit can be
performed.

As described above, the following factors are disclosed 1n
the present specification.

According to this disclosure, a micro controller umnit
capable of controlling a power conversion device includes:
an arithmetic processing unit that executes an arithmetic
processing based on a program; a data storage unit that
stores data used 1n the arithmetic processing; a peripheral
circuit unit that outputs an event signal, which 1s a trigger for
start of the arithmetic processing by the arithmetic process-
ing unit, based on an operation state; and a data access
control unit, wherein, when an 1nstruction to access the data
designated by a first address 1s received from the arithmetic
processing unit, the data access control unit selectively
executes, depending on the event signal mput from the
peripheral circuit unit: a processing of instructing the data
storage unit to access data designated by the first address
indicating a storage location of the data on the data storage
unit; and a processing of processing of converting the first
address and 1nstructing the data storage unit to access data
designated by a second address, which 1s associated with the
first address and 1s diflerent from the first address.

In the above-described micro controller unit, the data
access control unit may stores at least one of data sets 1n
which range information indicating a range of storage loca-
tions of data on the data storage unit and an address
indicating a storage location out of the range are associated,
and wherein the data access control unit sets the data set to
be valid or invalid based on the event signal, wherein 1t there
1s the data set which 1s set to be valid and the first address
1s included in a range based on the range information
included 1n the data set which 1s set to be valid, the data
access control unit executes the processing ol processing of
converting the first address and instructing the data storage
unit to access data designated by the second address by using
the address included 1n the data set as the second address.

In the above-described micro controller unit, a capacity of
the data 1n the range indicated by the range information
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included 1n the data set may be equal to or greater than 2
bytes and equal to or less than 4 bytes.

In the above-described micro controller unit, the data
storage umit may be configured by a memory, which 1s
provided outside a chip including the arithmetic processing
unit and 1s connected to the arithmetic processing unit via a
bus.

In the above-described micro controller unit, the data
storage unit may be configured by a register, which provided
inside a chip including the arithmetic processing unit.

In the above-described micro controller unit, the periph-
eral circuit unit may include a comparator, and the com-
parator may output the event signal based on a comparison
result of a plurality of input signals.

In the above-described micro controller unit, the periph-
eral circuit unit may include an event output processor that
outputs the event signal based on event signals output from
other circuit of the peripheral circuit unit.

What 1s claimed 1s:

1. A micro controller unit capable of controlling a power
conversion device, comprising:

an arithmetic processing unit that executes an arithmetic
processing based on a program;

a data storage unit that stores data used 1n the arithmetic
processing;

a peripheral circuit unit that outputs an event signal,
which 1s a trigger for start of the arithmetic processing
by the arithmetic processing unit, based on an operation
state; and

a data access control unit,

wherein, when an instruction to access the data designated
by a first address 1s received from the arithmetic
processing unit, the data access control unit selectively
executes, depending on the event signal input from the
peripheral circuit unit:

a processing ol instructing the data storage unit to
access the data designated by the first address 1ndi-
cating a storage location of the data on the data
storage unit; and

a processing of converting the first address and 1nstruct-
ing the data storage unit to access data designated by
a second address, which 1s associated with the first
address and 1s different from the first address.
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2. The micro controller unit according to claim 1,

wherein the data access control unit stores at least one
data set in which range information indicating a range
of storage locations of data on the data storage unit and
an address indicating a storage location out of the range
are associated, and

wherein the data access control unit sets the at least one
data set to be valid or invalid based on the event signal,

wherein if there 1s a data set of the at least one data set
which 1s set to be valid and the first address 1s included
in a range based on the range iformation mcluded 1n
the data set which 1s set to be valid, the data access
control unit executes the processing of converting the
first address and instructing the data storage unit to
access the data designated by the second address by
using the address included 1n the data set as the second
address.

3. The micro controller unit according to claim 2,

wherein a capacity of the data 1n the range indicated by
the range mnformation included 1n the data set 1s equal
to or greater than 2 bytes and equal to or less than 4
bytes.

4. The micro controller unit according to claim 1,

wherein the data storage unit 1s configured by a memory,
which 1s provided outside a chip including the arith-
metic processing unit and 1s connected to the arithmetic
processing unit via a bus.

5. The micro controller unit according to claim 1,

wherein the data storage unit 1s configured by a register,
which 1s provided inside a chip including the arithmetic
processing unit.

6. The micro controller unit according to claim 1,

wherein the peripheral circuit unit includes a comparator,
and

wherein the comparator outputs the event signal based on
a comparison result of a plurality of iput signals.

7. The micro controller unit according to claim 1,

wherein the peripheral circuit unit includes an event
output processor that outputs the event signal based on
event signals output from another circuit of the periph-
eral circuit unit.
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